Effect of arginine deficiency on arginine-dependent post-translational protein modifications in mice.
Transgenic mice that overexpress arginase-I in their small-intestinal enterocytes suffer from a pronounced, but selective decrease in circulating arginine levels during the suckling period, resulting in impaired growth and development of hair, muscle and immune system. In the present study, we tested the hypothesis that the arginine-deficiency phenotype is caused by arginine-specific post-translational modifications, namely, an increase in the degree of mono-ADP-ribosylation of proteins because of reduced competition by free arginine residues and/or an increase in protein-tyrosine nitration because of an increased O2- production by NO synthases in the presence of limiting amounts of arginine. Arginine ADP-ribosylation and tyrosine nitration of proteins in the affected organs were assayed by Western blot analysis, using specific anti-ADP-ribosylarginine and protein-nitrotyrosine antisera. The composition of the group of proteins that were preferentially arginine ADP-ribosylated or tyrosine-nitrated in the respective organs was strikingly similar. Arginine-deficient mice differed from their controls in a reduced ADP-ribosylation of a 130 kDa and a 65 kDa protein in skin and an increased protein nitration of an 83 kDa protein in bone marrow and a 250 kDa protein in spleen. Since only 20 % of the visualised proteins were differentially modified in a subset of the affected organs, our findings appear to rule out these prominent arginine-dependent post-translational protein modifications as mediators of the characteristic phenotype of severely arginine-deficient mice.